Background and Purpose-The diagnosis of giant-cell arteritis (GCA) is challenging. Superficial temporal artery biopsy and ultrasound are positive in only 50%. We evaluated computed tomographic angiography (CTA) of the head in GCA. Methods-This case-control study was performed using a prospective GCA registry. Cases presented with stroke symptoms, had a CTA, and were subsequently diagnosed with GCA. Age-and sex-matched controls presented with stroke symptoms, had a CTA, and were not diagnosed with GCA. CTAs were evaluated for the presence of superficial temporal artery abnormalities. Results-Fourteen cases met the inclusion criteria and were matched with 14 controls. Blurred vessel wall margins and perivascular enhancement was found in 10 cases (71.4%) and 2 controls (14.3%). CTA has an accuracy of 78.6%, sensitivity of 71.4%, and a specificity of 85.7% for GCA. Conclusions-CTA detects superficial temporal artery abnormalities in GCA. This may facilitate early diagnosis and prompt implementation of potentially sight-saving and stroke-preventing treatment.
G iant-cell arteritis (GCA) is the most common form of systemic vasculitis.
1 Twenty-five percent of patients suffer vision loss or stroke; early diagnosis and treatment improve outcomes. 2 GCA is diagnosed clinically, supported by laboratory and imaging investigations. Superficial temporal artery (STA) biopsy and ultrasound are frequently used but have limitations. 3 With the introduction of endovascular treatment for stroke, the volume of computed tomographic intracranial angiograms has increased. 4 The main aim of computed tomographic angiography (CTA) is identifying proximal intracranial arterial occlusions amenable to thrombectomy; the STAs are generally not assessed.
We noted STA abnormalities on CTA in patients who were ultimately diagnosed with GCA. The aim of this study was to evaluate the potential utility of CTA in GCA diagnosis.
Methods
We retrospectively evaluated a consecutive cohort of patients with a diagnosis of GCA from a prospective registry. These patients presented with acute neurological symptoms, between March 2013 and July 2015, and had a CTA. No patient had an STA biopsy or had commenced glucocorticoids before CTA. The appearance of the STA on CTA was not used for GCA diagnosis; none of the included cases had reported STA abnormalities on CTA before this study.
Sex-and age-matched controls were obtained using consecutive patients who presented with acute neurological symptoms during the study period, were ≥50 years of age, and had a CTA.
Research ethics committee approval and consent from the cases were obtained. The research ethics committee waived the need for consent from the controls.
CTA of the head was performed using 1 of 2 Siemens Somatom Sensation 64 slice scanners. The CTA was bolus tracked from the aortic arch using 100 mL of nonionic, water-soluble contrast injected at 4 mL/s. Maximum intensity projection reconstructions in axial, sagittal, and coronal planes along with axial 5-and 0.75-mm slices were generated. Maximum intensity projection images are 8.0-mm thick with 2-mm reconstruction increments.
Two fellowship-trained neuroradiologists blinded to clinical information independently reviewed all cases. Sagittal maximum intensity projection images of the CTA were reviewed; 0.75 mm slices and axial and coronal maximum intensity projections were available for reference. Inter-reader discrepancies were resolved by consensus.
The primary outcome was blurring of the STA vessel wall and enhancement of the perivascular soft tissues. We also evaluated the presence of stenosis or occlusion and calcification.
Descriptive statistics were reported as mean and SD, median and interquartile range, or number and percentages as appropriate. For between-group comparisons, χ 2 tests were used for
Stroke

September 2018
categorical variables and independent sample t tests for continuous variables. Sensitivity, specificity, accuracy, and positive and negative predictive values were calculated. Interobserver agreement was assessed using Cohen κ coefficient. Statistical significance was set at P <0.05. The data that support the findings of this study are available from the corresponding author on reasonable request.
Results
Our GCA registry includes 334 patients; 14 met the inclusion criteria for this study. Median age was 70 years, and 50% were women. Six had positive STA biopsies, 6 positive STA ultrasounds, and 3 diagnoses were clinical. The 14 controls had a median age of 61 years, and 50% were women. Demographic and clinical details are shown in Table 1 .
Blurred vessel wall margins and perivascular enhancement were seen in 10 cases (71.4%) and 2 controls (14.3%). CTA has an accuracy of 78.6%, sensitivity of 71.4% (95% CI, 41.9%-91.6%), and a specificity of 85.7% (95% CI, 57.2%-98%) for GCA. The positive predictive value was 83.3% (95% CI, 57.1%-95%) and negative predictive value, 75% (95% CI, 56.1%-87.6%). Blurred vessel wall margins and perivascular enhancement were seen in 4 of 6 (66.7%) with a positive STA biopsy and 4 of 6 (66.7%) with a positive STA ultrasound.
STA stenosis or occlusion was seen in 8 cases (57%) and 4 controls (28.6%). CTA findings are shown in Table 2 .
There was agreement between the 2 readers in 21 of 28 cases. Minor discrepancies required consensus in 3 cases and 4 controls. Interobserver agreement was moderate with a κ of 0.53. GCA indicates giant-cell arteritis; OR, odds ratio; and STA, superficial temporal artery.
Discussion
CTA identified STA abnormalities in GCA cases in our study. The characteristic appearance is of a well-defined, normal vessel disappearing into an abnormal, ill-defined area of hyperenhancement with loss of the defined vessel margins; appearances are reminiscent of smoke arising from the end of a cigar (Figure) . Stenosis and occlusion appeared to be nonspecific findings in this group, mirroring what is seen with ultrasound. 5 Other imaging modalities are used in GCA. STA ultrasound has a sensitivity of 54% and specificity of 81%. 3 It has limitations, however. Specific training is required in the skills to identify vascular inflammation on ultrasound. The distal STA can be difficult to image because of the hairline. High-resolution magnetic resonance imaging of the scalp arteries has a sensitivity of 64% and specificity of 89%. 6 The timing of ultrasound and magnetic resonance imaging is important because changes may resolve rapidly following glucocorticoids. 3, 6 The clinical presentation of GCA is varied and may not be considered in patients with stroke symptoms. CTA is typically performed emergently in these cases, and the STAs are often not reviewed. We would encourage routine STA evaluation; if abnormalities are detected, GCA should be considered.
This was a retrospective, case-control study with a small number of patients limiting the conclusions that can be drawn particularly with regard to specificity. The 14 cases were diagnosed by 3 different methods, which could add heterogeneity. Histological correlates for the imaging abnormalities were not evaluated; this would be of interest for future studies. The cases and controls presented with similar symptoms; however, there may be residual confounders. Although none of the control patients had a subsequent coded GCA 
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September 2018 diagnosis, they may have undiagnosed asymptomatic GCA. This study evaluated the potential utility of CTA in GCA patients with acute neurological presentations; further assessment is needed in other scenarios. CTA was performed before glucocorticoids, and, therefore, the effect of glucocorticoids has not been evaluated. STA abnormalities in GCA can be visualized on CTA. Their identification may allow an earlier diagnosis and prompt implementation of sight-saving and stroke-preventing treatment.
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